Difficult airway is a challenging emergency problem for emergency physicians. We reported a patient with partial upper airway obstruction managed by percutaneous transtracheal jet ventilation (PTJV) before definite airway was secured. The development, the set up, the advantages, and the precautions of using PTJV are briefly described. (Hong Kong j.emerg.med. 2001;8:223-226) Keywords: Difficult airway, percutaneous transtracheal jet ventilation
A 38-year-old man attended our Accident and Emergency department (AED) in the middle of night and reported to the triage nurse that he had shortness of breath which was increasing in severity and severe soreness of throat. As the triage nurse noticed he had inspiratory stridor, the patient was transferred immediately to the resuscitation room for further management. He was afebrile with blood pressure of 133/103, pulse rate of 103/minute, respiratory rate of 24/minute and SpO 2 of 94% on room air.
The resident assessed the gentleman immediately. He was fully alert and had sore throat and hoarseness of voice for one week and progressive increase in shortness of breath in the past 2 days. He denied history of fever nor trauma. Physical examination confirmed the patient had severe inspiratory stridor with mild tachypnoea. The throat was congested with no obvious space occupying lesion. The cervical lymph After initial assessment and treatment with high flow oxygen and intravenous fluid, he was sent to the X-ray department for chest and lateral neck radiographs. After the X-ray examination, he requested antibiotic prescription and discharge against medical advice even before the radiographs were ready for further assessment.
Shortly after he left the department, he was brought back to the department as he collapsed outside the hospital. This time the patient was confused with blood pressure of 210/140 and SpO 2 of 60% on room air. His SpO 2 remained around 60% despite assisted ventilation with bag-valve mask. The X-ray films were reviewed the pre-vertebral soft tissue increased at C5 level, just posterior to the larynx. (Figure 1 ) As the airway was anticipated as a difficult airway, the patient was sedated with midazolam and the resident performed needle cricothyrotomy with a 16G angiocatheter. He was ventilated with jet ventilator with high-pressurised oxygen of around 3.5 bar. His SpO 2 was maintained around 98% with the percutaneous transtracheal jet ventilator for 10 minutes until the anesthesiologist arrived at the accident and emergency department and intubated the patient's trachea with endotracheal tube on his second attempts. The patient was admitted to the intensive care unit for further management.
Urgent CT scan of the neck was performed after admission and showed soft tissue swelling around the glottic and the subglottic region but it was inconclusive of any diagnosis. He was maintained on ventilator for 2 days and was successfully extudated 2 days after admission. Bronchoscopy by the ENT surgeon showed small swollen mucosal lesion next to the left vocal cord while the hypopharynx and subglottic regions were normal. Histology of the mucosal lesion biopsied showed fibrovascular tissue only. However the patient discharged himself against medical advice again after the bronchoscopy. The outcome of the gentleman was unknown.
Discussion
With the advent of difficult airway devices, difficult airway can be managed adequately in emergency department by either non-surgical or surgical interventions.
Percutaneous transtracheal jet ventilation, as a surgical intervention, is not a new concept. It is now widely accepted as one of the rescue methods f o r d i f f i c u l t o r f a i l e d a i r w a y by e m e r g e n c y p h y s i c i a n , a n e s t h e s i o l o g i s t s , i n t e n s i v e c a re physicians as well as otolaryngologist. [1] [2] [3] Jacob et al. described the concept in the literature in the early fifties as they reported their experience in ventilating 5 patients using 14-gauge needles over their criothyroid membrane. 4 It was further elucidated by Spoerel et al in 1971 as they combined transtracheal ventilation with high-pressure jet ventilation in 12 patient requiring anesthesia. 5 Subsequent investigators introduced modifications of the technique and expanded the application to trauma and non-trauma patients. In a recent survey, percutaneous transtracheal jet ventilation was available in 65% of academic emergency departments in United States. 6 Previously, there was no standard percutaneous transtracheal jet ventilation apparatus. The apparatus was usually assembled through one's own initiative. Commercially made, pre-assembled system is now available in the market and is very user friendly. Our patient was ventilated with Manujet III (Figure 2 ) which is a product of a Germany Medical Company. The percutaneous transtracheal jet ventilator can be assembled for application within minute. There is also a regulator gauge to control the maximum pressure for ventilation to avoid barotrauma to patient. The quality assurance is worth the marginal increase in cost.
The technique for percutaneous transtracheal jet ventilation is simple and cause less bleeding when compared to the surgical cricothyrotomy. The cricothyroid membrane is identified by palpation and using the thumb and the middle fingers of the nondominant hand to stabilise the larynx. A 14 or 16 gauge catheter, with stylet in place attached to a 10 ml syringe, is inserted through the cricothyroid membrane, orienting it caudally at 30 to 45 degree angle. The correct placement of the catheter is confirmed when there air is aspirated freely into the syringe. At this point the catheter is advanced to its hub as the stylet is withdrawn. The catheter is then attached to the jet ventilator and ventilation begins. As oxygen is insufflated, the chest rises. When the lungs are fully expanded, excess gas is exhausted out of the glottis and ultimately the mouth and nose. The frequency of inflation is once every five seconds and the duration of inflation is one second. 7 In our patient, percutaneous transtracheal jet ventilation was employed because the bag valve mask ventilation failed to maintain the SpO 2 at a satisfactory level and there was stridor that reflected partial obstruction of the upper airway. Therefore, the resident chose percutaneous transtracheal jet ventilation as it was simple, quick, less time consuming, an effective method to bypass the obstruction and maintained the patient's oxygenation temporarily. Moreover the high tracheal pressure from gas insufflation might have kept the glottic aperture wide open resulting in easy oral tracheal intubation subsequently by the anesthesiologist. 7 In general, the indication for percutaneous transtracheal jet ventilation is patient requiring airway management who cannot be intubated and ventilated non-surgically. It is particularly useful in paediatric patient less than 10 years old as surgical cricothyrotomy is contraindicated.
There are several precautions for the use of percutaneous transtracheal jet ventilation. Firstly, it can maintain oxygenation easily but cannot ensure adequate ventilation. Secondly, ventilation depends on patent supra-glottic opening. In case of complete upper airway obstruction, percutaneous transtracheal jet ventilation will produce air stacking and barotrauma. Pneumonthorax and pneumomediastinum associated with the use of PTJV has been reported. Thirdly, it dose not prevent aspiration of the gastric content. Therefore, PTJV shall be considered as a temporary rescue method to provide time for insertion of a more definite airway. Finally, other potential complications related with PTJV include catheter misplacement, haemorrhage at the insertion site, subcutaneous emphysema, and esophageal injury. 7 As emergency physicians we may encounter patients with difficult airways or failed intubation. PTJV is a simple, fast and reliable way to provide immediate oxygenation to avoid hypoxia. Moreover, subsequent intubation is made easier as the high pressure opens up the collapsed glottis to facilitate visualisation of the glottic opening and intubation. Therefore, PTJV shall be one of the useful airway equipment in emergency physicians' armament for air way management.
